The title compound, C 16 H 18 O 4 , is a derivative of 3,4-dihydro-2H-pyran-4-one. The plane of the pyranone ring system forms a dihedral angle of 42.76 (10) with that of the phenyl group. The crystal structure is stabilized by C-HÁ Á ÁO interactions that enclose an R 2 1 (6) ring motif and link the molecules into chains along the c axis. A short intramolecular OÁ Á ÁO contact [2.942 (3) Å ] gives rise to an S(5) motif.
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Structure description
Derivatives of the 4H-pyran-4-one heterocyclic system, also known as 4-pyrones or -pyrones, are usually quite stable crystalline compounds (Joule et al., 1995) . They are reported as compounds acting as melanocortin receptors showing fungicidal, insecticidal, acaricidal, antiviral and anticonvulsant activities (Wang et al., 2006 , and references therein). As part of our interest in the structural investigations of 4H-pyran-4-one derivatives, we report herein on the crystal structure determination and the geometry optimization of the title compound ethyl 2,2-dimethyl-4-oxo-6-phenyl-3,4-dihydro-2H-pyran-5-carboxylate, (I). Theoretical calculations of the molecular structure, carried out using MOPAC2012's PM7 geometry optimization algorithm (Stewart, 2012; Maia et al., 2012) , are in satisfactory agreement with the results of the X-ray crystal structure analysis.
A perspective view of (I), with the atomic numbering scheme, is illustrated in Fig. 1 . The 3,4-dihydro-2H-pyran-4-one moiety (atoms C7-C11/O1/O2) forms a dihedral angle of 42.76 (10) with the plane of the phenyl group. The phenyl group is almost planar, with an r.m.s. deviation of the fitted atoms of 0.006 Å , whereas the pyran and 3,4-dihydro-2H-pyran-4-one moieties are not planar (r.m.s deviations = 0.179 and 0.194 Å , respectively).
data reports
The corresponding bond lengths in the pyran ring are in good agreement with those reported in the literature (Dinçer et al., 2004) , except for the O1-C8 and C8-C9 bond lengths [1.476 (2) and 1.519 (3) Å , respectively], which have larger values when compared to the corresponding positions in the related structure (1.367 and 1.342 Å ; Dinçer et al., 2004) . This is due to the fact that the reported structure is a dihydropyran with two methyl substitutions at C8 of the pyran ring, while the related structure is a tetra-substituted pyran. It could also be evidenced from the fragment overlay (Gans & Shalloway, 2001 ) of 3,4-dihydro-2H-pyran-4-one moieties of (I) with the corresponding moiety in 3,5-bis(4-methylbenzoyl)-2,6-bis(4-methylphenyl)-4H-pyran-4-one, (II) (Dinçer et al., 2004) (r.m.s deviation = 1.072 Å ). The corresponding positions in (I) is also superimposed with 4-(4-fluorophenyl)-6-methylamino-5-nitro-2-phenyl-4H-pyran-3-carbonitrile, (III) (Vishnupriya et al., 2013) , gave an r.m.s deviation of 1.401 Å (Fig. 2) .
Also, the pyran ring of (I) is puckered (puckering parameters: Q = 0.439 (2) Å , q 2 = 0.348 (2) Å , q 3 = 0.269 (2) Å = 52. 3 (3) and ' = 271.6 (4) , with atom C8 deviating by 0.576 (2) Å from the C7/C9-C11/O1 plane; the ring is in a halfchair conformation. The relative conformation about the bond joining the 3,4-dihydro-2H-pyran-4-one moiety with the benzyl group of (I), defined by the C1-C6-C7-O1 and C5-C6-C7-C11 torsion angles, is (À)synclinal in both the crystal structure [À42.0 (3) and À43. 3 (3) ] and the optimized structure (À51. 06 and À50.41 ). Whereas the C1-C6-C7-C11 and C5-C6-C7-O1 torsion angles are (+)anticlinal in both the crystal structure [138.6 (2) and 136.1 (2) ] and the optimized structure (129.70 and 128.83 ). A geometry optimization of (I) with a Parameterized Model 7 computation was performed using MOPAC2012. HartreeFock closed-shell (restricted) wavefunctions were used for calculations. The HOMO and LUMO energy levels were found to be À9.734 and À0.800 eV, respectively. The total energy and dipole moment of the title molecules are À3389.77227 eV and 5.358 Debye, respectively. In the geometry-optimized structure of (I), it was observed that the O1-C8 bond length decreased to 1.456 Å (1.476 Å in the crystal structure). Also, the C6-C7 bond length in the geometry-optimized structure increased to 1.468 Å (1.483 Å in the crystal structure). The O1-C7-C6 bond angle decreased from 110.42 to 109.81 and the O1-C8-C9 bond angle increased from 108.85 to 110.75 . A superimposed fit of (I) with its energy-minimized molecule gives an r.m.s. deviation of 0.452 Å (Fig. 3) .
The interaction between C9-O2 and C15-O2 via atoms H9B and H15A, Table 1 , enclosing an R 1 2 (6) ring motif, form a chain of molecules along the c axis (Fig. 4) . A short intramolecular contact is also found between the atoms O2 and O4 [2.942 (3) Å ], giving rise to an S(5) motif.
When compared with a similar pyran derivative, i.e. 4-(4-fluorophenyl)-6-methylamino-5-nitro-2-phenyl-4H-pyran-3-carbonitrile (Vishnupriya et al., 2013) , the six-membered central Table 1 Hydrogen-bond geometry (Å , ). 
Figure 1
The molecular structure of (I), with displacement ellipsoids for the non-H atoms drawn at the 30% probability level. A superimposed fit of (I) (green) and related literature (black).
Figure 3
A superimposed fit of (I) (red) and its energy-minimized counterpart (blue).
pyran ring adopts a boat conformation in the related structure, whereas it is in a half-chair conformation in (I). The variation in conformation between the two structures is also reflected in the dihedral angle between the central pyran ring and the phenyl ring at atom C7 [49.22 (2) in the related structure and 39.39 (10) in (I)].
Synthesis and crystallization
To a solution of ethyl benzoylacetate (192 mg, 1.0 mmol), CaCl 2 (11 mg, 0.1 mmol), triethylamine (278 ml, 2.0 mmol) in dichloromethane (4 ml) was added senecioyl chloride (systematic name: 3-methylbut-2-enoyl chloride) (112 ml, 1.0 mmol) dropwise at 283 K. After completion of the addition, the reaction mixture was stirred at room temperature for 6 h. The progress of the reaction was monitored by thin-layer chromatography (TLC). The reaction mixture was quenched with water, neutralized with dilute HCl, extracted with CH 2 Cl 2 (2 Â 8 ml) and washed with brine. The organic layer was separated, dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure. The crude product was purified by silica-gel column chromatography (EtOAc/hexane = 2:8 v/v as eluent). The title compound was obtained as a colourless solid (yield 80%, 219 mg) which was crystallized from hexane/ EtOAc (m.p. 351-353 K).
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . (Burnett & Johnson, 1996) , WinGX (Farrugia, 2012) and PLATON (Spek, 2009 ).
Figure 4
The crystal packing of (I), showing the C-HÁ Á ÁO interactions in the R 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
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